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1
Introduction
During RAN3#79 discussions on UE grouping were started. Such discussions revealed that it is rather unclear what the role of UE grouping should be and what is the shortfall in current specifications addressed by UE grouping. This was captured in the questions minuted in [1] as follows:
What is the justification of grouping?  
For which benefit? 
With which enhancement of existing feature? 
Is there a standard problem?

In this paper the criteria for grouping and the possible benefits of a UE grouping solution are discussed. Suggestions on how to efficiently direct the study are made. 
2
UE Grouping Criteria
The apparent justification of UE grouping could be that of defining a group of UEs for which the same treatment (e.g. mobility policy, RRM configuration etc.) could be applied. This could lead to a more efficient system where UE treatment configurations are not performed on a one to one but on a one to many basis.
Indeed, for a large number of policies, UE grouping is already possible within current specifications. 
An eNB might decide to apply certain policies (e.g. mobility thresholds, scheduling configurations, power settings) to UEs sharing similar conditions such as supported services, capabilities, mobility conditions and more.

In fact, the strength of the current system is that of enabling full flexibility on how to choose the factors according to which UEs shall be grouped and treated with similar policies.

Such flexibility is crucial to guarantee a future proof system. In fact, such flexibility allows to reconsider per UE group policies when new events need to be taken into account such as:

· New UE features are introduced

· New network topologies are introduced (e.g. addition of new frequency layers or different types of cells)

· New RRM policies are introduced
· New QoS policies are introduced

Surely, one factor that could considerably limit the flexibility of current systems would be to attempt to frame in standard specifications the criteria according to which UEs should be grouped and policies shall be applied to such UEs.

In order to standardise one or more UE grouping criteria, a flexible and future proof solution should allow the possibility to include any relevant parameter not only existing today, but also potentially available in the future. From the latter it can be easily perceived that a robust standardised solution for UE grouping would not be scalable nor reliable, as it would need to consider a number of factors that is currently very high and that cannot be quantified for future releases.

Moreover, by enforcing the criteria according to which a UE group shall be maintained new requirements are raised on the RAN and eventually CN/OAM system. Such requirements consist of maintaining the group updated, i.e. constantly updating the group of UEs on which selected policies are enforced. Such group of UEs may change dynamically and it might result difficult to maintain an up to date group at all times.

Observation 1: Current specifications allow for grouping and treatment of UEs in a dynamic and flexible way. An attempt to standardise UE grouping criteria and per-UE-group policies would negatively impact the current system flexibility
3
Grouping Based on UE Mobility
In the HetNet Mobility Enhancements WI currently ongoing in RAN2 it is discussed how to gain an understanding of UE mobility state in order to apply optimised mobility policies.
Note that the WI focuses only on how to gain the information of how the UE is moving (e.g. speed, direction etc.), without specifying what the mobility policy to be applied should be.
The motivation for the WI is that UE mobility is a determining factor that, together with other UE conditions, can lead to an optimal mobility policy selection. 

Therefore one possible area of focus could be to study solutions to group UEs based on their mobility, with the purpose of leaving to the network the freedom of applying the most appropriate group policy. 

It needs to be noted that there is dependency between UE grouping in the Next Generation SON SI and the HetNet Mobility Optimisation WI. This is because the solutions defined in the RAN2 WI will be usable also for UE grouping. Therefore RAN3 shall monitor the work in the HetNet Mobility Optimisation WI before concluding on any outcome for UE grouping.

Observation 2: RAN3 shall monitor the work ongoing in the RAN2 “HetNet Mobility Optimisation” WI in order to derive criteria for UE grouping based on their mobility.

4
Conclusion
In this paper the capability of current systems to group UEs and to apply dedicated treatment has been analysed. It was described that the most important benefit for UE grouping and dedicated policy assignment is flexibility. This was captured in the following observation: 

Observation 1: Current specifications allow for grouping and treatment of UEs in a dynamic and flexible way. An attempt to standardise UE grouping criteria and per-UE-group policies would negatively impact the current system flexibility

It was further discussed that a possible area to further study is grouping of UEs based on their mobility state. Here dependencies with the work ongoing in rAN2 were identified and captured in the following observation/proposal:
Observation 2: RAN3 shall monitor the work ongoing in the RAN2 “HetNet Mobility Optimisation” WI in order to derive criteria for UE grouping based on their mobility.

Finally, it is proposed to capture the text proposed below in the new TR for the Next Generation SON SI.
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Text proposal

It is proposed to capture the following text in the Next Generation SON TR:
Objective:

Current specifications allow for grouping and treatment of UEs in a dynamic and flexible way. 

A solution proposing enhancements for UE grouping should be backed by significant gains and by the capability of being robust and future proof. Failure to provide such properties would negatively impact the current system flexibility. 

